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Wind tunnel merupakan peralatan yang untuk melakukan pengujian
aerodinamika terhadap suatu model, seperti pesawat atau mobil. Wind tunnel pada
tugas akhir ini dibuat untuk mendukung penelitian dibidang aerodinamika dan
memberikan fasilitas untuk tugas akhir turbin angin. Tujuan pelaksanaan tugas
akhir ini adalah untuk  menguji keseragaman aliran pada instalasi wind tunnel tipe
aliran terbuka. Pengujian dilakukan di  4 macam posisi aliran fluida. Pertama,
pengujian keseragaman di depan fan motor listrik dengan 49 titik pengujian.
Kedua, pengujian keseragaman di depan honey combs dengan 49 titik pengujian.
Ketiga, pengujian keseragaman aliran di bagian sebelum test section dengan 49
titik pengujian. Keempat, pengujian keseragaman aliran di bagian setelah test
section dengan 16 titik pengujian. Fluida yang digunakan adalah udara.
Berdasarkan hasil pengujian dan analisa data dapat disimpulkan bahwa,
pada posisi 1 aliran fluida masih belum seragam dan tidak terarah dengan selisih
kecepatan tertinggi dan terendah yaitu 8,1 m/s , aliran mulai seragam pada posisi 4
dengan selisih kecepatan tertinggi dan terendah yaitu 0,6 m/s .
Kata kunci : wind tunnel , head , aliran udara.
vii
ABSTRACT
Wind tunnel is the equipment for testing the aerodynamics of the model ,
such as a plane or a car . Wind tunnel in this project designed to support
aerodynamics research and provide facilities for the final project of wind turbine
models. The aim of this project is to test the uniformity of the flow in the open flow
type wind tunnel. Tests conducted in 4 different positions. First , position is the
front of the fan with a 49 point test . Second , position is in front of honey combs
with 49 test points. Third , position is before the test section with 49 points .
Fourth , position is after the test section with 16 point test . Fluid used is air .
Based on test results and analysis of the data it can be concluded that , at
the first position the flow is still not uniform fluid flow and the difference between
highest and lowest speed is 8.1 m/s , the flow started to uniform at fourth position
with velocity difference between the highest and the lowest is 0 , 6 m / s .
Keyword : wind tunnel , head, fluid flow.
viii
DAFTAR ISI
HALAMAN JUDUL ..................................................................................... i
LEMBAR PENGESAHAN .......................................................................... ii
LEMBAR PERNYATAAN ORISINALITAS ............................................. iii










1.1 Latar Belakang ................................................................................. 1
1.2 Rumusan Masalah ............................................................................ 2
1.3 Batasan Masalah .............................................................................. 2
1.4 Maksud dan Tujuan .......................................................................... 3
1.5 Sistematika Penilisan ....................................................................... 3
BAB II DASAR TEORI
2.1  Definisi Wind Tunnel ......................................................................5
2.1.1  Jenis – Jenis Wind Tunnel .......................................................5
2.1.2  Bagian – Bagian Wind Tunnel ................................................7
ix
2.2 Fluida ..............................................................................................14
2.2.1  Tipe Aliran Fluida ................................................................... 14
2.2.2  Hukum Bernoulli ..................................................................... 15
2.2.3  Kerugian Aliran ....................................................................... 18
2.2.4  Saluran Tidak Bundar .............................................................. 23
BAB III METODOLOGI PENELITIAN
3.1 Peralatan .................................................................................................. 24
3.1.1 Desain dan Perhitungan ............................................................ 24
3.1.2 Komponen Alat dan Bahan ...................................................... 28
3.1.3 Peralatan Pengujian .................................................................. 30
3.2 Prosedur Pembuatan dan Pengujian Alat ................................................ 32
3.2.1 Pembuatan Alat ........................................................................ 32
3.2.2 Prosedur Pengujian ................................................................... 35
BAB IV RANCANG BANGUN DAN UJI ALIRAN TIPE TERBUKA
4.1 Analisa dan Hasil Uji Keseragaman Aliran ............................................37
4.2 Kerugian – Kerugian yang terjadi ...........................................................51
4.3 Menghitung Pressure Drop .....................................................................55
BAB V PENUTUP
5.1 Kesimpulan ............................................................................................. 56
5.2 Saran ........................................................................................................ 56




Gambar 2.1 Wind Tunnel Jalur Terbuka ......................................................6
Gambar 2.2 Wind Tunnel Jalur Tertutup .....................................................7
Gambar 2.3  Fan ............................................................................................ 8
Gambar 2.4  Settling Chamber ...................................................................... 9
Gambar 2.5  Screen ....................................................................................... 10
Gambar 2.6  Honey Combs ........................................................................... 11
Gambar 2.7  Contraction Cone ...................................................................... 12
Gambar 2.8  Test Section .............................................................................. 13
Gambar 2.9  Tipe Aliran Fluida .................................................................... 15
Gambar 2.10 Gambaran Hukum Bernoulli ................................................... 16
Gambar 2.11 Kekasaran Permukaan ............................................................. 20
Gambar 2.11 Jenis – Jenis Pintu Masuk ........................................................ 21
Gambar 2.12 Pembesaran Pipa ..................................................................... 22
Gambar 2.13 Penyempitan Pipa .................................................................... 22
Gambar 3.1 Settling Chamber ...................................................................... 24
Gambar 3.2 Honey Combs ........................................................................... 25
Gambar 3.3 Contraction Comb ..................................................................... 26
Gambar 3.4 Test Section ............................................................................... 27
Gambar 3.5 Desain Dimensi Wind Tunnel ................................................... 27
Gambar 3.6 Susunan Wind Tunnel ............................................................... 27
Gambar 3.7 Motor Listrik ............................................................................. 28
Gambar 3.8 Dempul dan Scrub ..................................................................... 29
xi
Gambar 3.9 Amplas ...................................................................................... 30
Gambar 3.10 Gambaran Lem Kaca ............................................................... 30
Gambar 3.11 Anemometer ............................................................................ 31
Gambar 3.12 Tachometer .............................................................................. 32
Gambar 3.13 Proses Bending Wind Tunnel .................................................. 32
Gambar 3.14 Dudukan Wind Tunnel ............................................................ 33
Gambar 3.15 Honey Combs .......................................................................... 34
Gambar 3.16 Wind Tunnel Selesai di Rakit .................................................. 34
Gambar 3.17 Titik Pengukuran ..................................................................... 35
Gambar 3.18 Penentuan Titip Pengujian ...................................................... 36
Gambar 3.19 Inverter ………………………………………………………. 37
Gambar 4.1 Posisi Pengujian ........................................................................ 37
Gambar 4.2 Titik Pengujian Posisi 1 ............................................................. 37
Gambar 4.3 Grafik Pengujian Posisi 1 .......................................................... 39
Gambar 4.4 Titik Pengujian Posisi 2 ............................................................. 40
Gambar 4.5 Grafik Pengujian Posisi 2 .......................................................... 40
Gambar 4.6 Titik Pengujian Posisi 3 ............................................................. 41
Gambar 4.7 Grafik Pengujian Posisi 3 .......................................................... 42
Gambar 4.8 Titik Pengujian Posisi 4 ............................................................. 42
Gambar 4.9 Grafik Pengujian Posisi 4 .......................................................... 43
Gambar 4.10 Grafik Pengujian Aliran Frekuensi 45 Hz ...............................44
Gambar 4.11 Grafik Pengujian Aliran Frekuensi 40 Hz ...............................45
Gambar 4.12 Grafik Pengujian Aliran Frekuensi 35 Hz ...............................46
Gambar 4.13 Grafik Pengujian Aliran Frekuensi 30 Hz ...............................47
xii
Gambar 4.14 Grafik Pengujian Aliran Frekuensi 25 Hz ...............................48
Gambar 4.15 Grafik Pengujian Aliran Frekuensi 20 Hz ...............................49
xiii
DAFTAR TABEL
Tabel 2.1. Nilai cl akibat belokan ................................................................. 21
Tabel 2.2. Nilai C akibat Penyempitan Pipa ................................................. 22
Tabel 4.1. Data Pengujian Aliran Posisi 1 .................................................... 39
Tabel 4.2. Data Pengujian Aliran Posisi 2 .................................................... 40
Tabel 4.3. Data Pengujian Aliran Posisi 3 .................................................... 41
Tabel 4.4. Data Pengujian Aliran Posisi 4 .................................................... 43
Tabel 4.5. Data Pengujian Aliran Frekuesi 45 Hz ........................................ 44
Tabel 4.6. Data Pengujian Aliran Frekuesi 40 Hz ........................................ 45
Tabel 4.7. Data Pengujian Aliran Frekuesi 35 Hz ........................................ 46
Tabel 4.8. Data Pengujian Aliran Frekuesi 30 Hz ........................................ 47
Tabel 4.9. Data Pengujian Aliran Frekuesi 25 Hz ........................................ 48
Tabel 4.10. Data Pengujian Aliran Frekuesi 20 Hz ...................................... 49
Tabel 4.11. Data Pengujian Aliran Kecepatan 5 m/s .................................... 50
Tabel 4.12. Data Pengujian Aliran Kecepatan 4 m/s .................................... 50
Tabel 4.13. Data Pengujian Aliran Kecepatan 3 m/s .................................... 51




A Luas Penampang m²cl Coefficient Losses -C Koefisien -D Diameter mDh Diameter hidrolik mDHC Diameter Honey Combs mDi Diameter Dalam Diffuser mDo Diameter Luar Diffuser mE Tegangan Ve Kekasaran Pipa -Em Energi Mekanik JEk Energi Kinetik JEp Energi Potensial Jf Friction Factor -g Gravitasi m/2h Ketinggian mhf Kerugian Aliran mI Kuat Arus AmpLd Panjang Diffuser mLHC Panjang Honey Combs mm Massa kgP Keliling Tebasahi mS Panjang Sisi Outer End ContractionCone ms Panjang Sisi Inner End ContractionCone mRe Bilangan Reynolds -
Pi Daya Fan kWt Waktu sV Kecepatan Fluida m/sν Kekentalan Kinematik m²/s
W Daya Motor Listrik kWW Usaha Jρ Massa jenis kg/cm2ηm Efisiensi Motor %θ Angle Diffusion °
xv
DAFTAR LAMPIRAN
Lampiran 1 Daftar Notasi C untuk FAN ....................................................... 48
Lampiran 2 Diagram Moody.......................................................................... 49
Lampiran 3 Kekasaran Pipa ........................................................................... 50
Lampiran 4 Kekentalan Kinematik ...............................................................
